Intercellular adhesion molecule 1 is important for the development of severe experimental malaria but is not required for leukocyte adhesion in the brain.
Plasmodium berghei-infected mice, a well-recognized model of experimental cerebral malaria (ECM), exhibit a systemic inflammatory response. Most investigators hypothesize that leukocytes bind to endothelial cells via intercellular adhesion molecule 1 (ICAM-1), which causes endothelial damage, increased microvascular permeability, and, ultimately, death. ICAM-1-deficient mice on an ECM-susceptible C57BL/6 background were significantly (p = .04) protected from P. berghei mortality compared with ICAM-1 intact controls. ICAM-1 expression assessed by the dual radiolabeled monoclonal antibody technique was increased in the brain and lung in C57BL/6 mice on day 6 of P. berghei infection compared with uninfected controls (5.3-fold, p = .0003 for brain and 1.8-fold, p = .04 for lung). The increase in ICAM-1 expression coincided with significant (p < .05) increases in microvascular permeability in the brain and lung. In contrast to the hypothesized role for ICAM-1, in vivo analysis by intravital microscopy of leukocyte rolling and adhesion in brain microvasculature of mice revealed markedly increased levels of leukocyte rolling and adhesion in ICAM-1-deficient mice on day 6 of P. berghei infection compared with uninfected controls. In addition, ICAM-1 expression and microvascular permeability were increased in infected ECM-resistant BALB/c mice compared with uninfected BALB/c controls. These results collectively indicate that although ICAM-1 contributes to the mortality of experimental malaria, it is not sufficient for the development of severe experimental malaria. In addition, ICAM-1 expressed on the endothelium or on leukocytes is not required for leukocyte rolling or adhesion to the brain microvasculature of mice during P. berghei malaria. Leukocyte rolling and adhesion in the brain vasculature during P. berghei malaria use different ligands than observed during inflammation in other vascular beds.